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PROCEDB ET INSTALLATION DE FORAGE ET DE CUEMISAGE D*UN 
PUTTS, NOTAMMENT D*UN PUTTS DE PORAGE PETROLIER, AU 
MOYBN DB TRONCONS TVBULAIRES ABOUTES INITULCMENT 
SOUFLES, ET DURCIS IN STTU 

LaixtotekvcBtiaacociocfBe im piooW poorfoftf 
nnt>tfl pii#fit nii poite As fmga fAxciier, mn moycn d'lm cmtmble dc Iroogooi tebuUiro 
- ott prtformei > amitoirM. imtfaaemcnt louptet, «p<<> ^ ^ "P"^ I nri i ftnd i n ri fmrnt 
sir dtat-metaet pour lire liilraduitEt du k ptt^ 
5 l*cffet d*itiie pettioo iaime pour prendrt uoe fonne cylindrique. tt enfln & tee 
rigidinta jniittt par pdyaftiattoo dc loir puoi. l*cooombcttBent ttmsvos^ d^uae 
pitfofme repUie tent de diiDciiftoa mairimfl^ seasiUement infdrieure 4 loa diuntot 
mtcmeirteid^itf^cl lesdilet prtfonnes possddaat one 

diamiHie - aprti d^ietaeat - est Xi^tttmtat sup^ricur k oelui de la prffonne. oe qui 
10 permet leur jooBtioa toiC-4-bout par cmbctemou. avac recxMivreoicat de ladite poitioo 
d*cxtiteM. 

Aiasi, ea reeouraal k ce type de prdforme. qui est coanue ea loi 
• aotanuacac par Ic documcat WaA*94/21887 • il est poanUe d'ofcteair ua ^t i fmup t 
d'iffi AaaiteaooBitatsartoiito Utoegueardupuits. 
15 A cet ^gaid. tt coavicai de lappeler qa*aras des Gfaaauagei (ou taifaagea) 

MditioaaeU coaadtu^ par dea cubes ea ader. oa cat obliftf d*utaliacr dei troo^oaB 
ailadaiKa Iflcaoopiquea, t diaaito ddcrouau^ 
dca proUaaead'iasaMkxi etd*expldo^ 

L*ol»jectir de riaveadoa eft de propoaer im procidi de forage ct de 
20 chemttaiedaptttta^iraidedeprtfonaesdQCypemeati 
mis ea oeiim de manihe Jim|9le et lapide. i faiUe goOl 

Four oela. et ooarocmeaieat i llaveaiioa. on commrac e par asettre ea 
ptaKtmpinBicrtmeaa.dttcMdercatideduputi»lap^ 

2S Up«oo6d6acioariavealioBCOCBpfeadlesaapc8aunnio 

a) on fait pasaar axialeaieal. do haul ea baa, & cnveci ledit m»9oa, ua 
outil de fonge. el oa fore au^dessMs ec daas te pfolofigeawat de « 
fogneeideproroadeuradBpileapourrBoevoir le iraagonauivaAt ; 

b) ea iciin roatfl da fonffe ; 

30 c) oa tattodidt uae prtforme. k I'tei repiid, k riot^eur du pidts ea U 

faiiaat tiiveticr k lrea(Qa d^ea plaoe, ec oa fa poaitioaae ooavenablemeaU riatfrieur 
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du iioii. sa portkm d*cKMmit^ haute vciual u placer i rinterieur de U poctioo d*cx. 

d) oo introdut ua doieal fluide ao food du trau» autour de b portioo 
d'exotait^lanedelaprtfQnDB ; 
5 e) oo inbodnst un nuide ms ^rtsaan, de deostd mijpintnn k la dcositf 

du dinaiui riB^ew<fc>»I*^««^ 

t,^ h"** ^ w>fniil*nt le ament. ^eaiemcat de baa cn haut, auloarde la prtfonne, 

coaoe la paid do trou ; 

0 Wt ca naiottaam U pitfome eouf pmnon i 

10 pMlpoiirlapolym^riatr; 

I) kdneat ayut prii. et U pctfonne ayiat dufci poor ooostituer on 

inngoD lulad^ dgide de cfacmia^ 

ga«ni«e iUpdymtfMJioodeUpitfonnc,ain« «iu*iUd^ dodmeai ; 
h)oat€iaat rop6iicioopo«rlesln»fiow«ulvaiit^josqo'^ 

15 iGc^iueDr de poiu cbemistf w u h ait fe , 

Lmque^coouneccbsemeiipUciudplus loio. U prtfoime piteate des 

fterves de rtfinc apccs k migrer ve» VexxMtvr pour former dea varoua anflutaires 
d'awdifite Je poritiooiMieai dc cea veirooi cit rta^ 

De maaite partkoliteDicmavantafettse, 00 odto 
20 06010 ti^tt\ Kite ioccopcridectivcflMmtroueM 

pemier «oi d'caoioifaRneat okioimat, loi pcfmettaai de paseer 4 riaidrieor du tioogoo 
dijk CO plaee. oo aeoood dOrt, d*cacoalraicat iatenn^dl^ 
iniidpale du tioo et 00 lioisaM 

paitie dutioudeatio6elifocevoirkpcitiaoa»rgiedelapftfome. 
23 DaMuni9odBdcrealiaatlonprtftenlld.roudU^ 

ila polymaisatiGo de U prtfonnc lios qu'*U*slribuiioo do cinient.oaaipf«od uoe tfie 
idoiWe valve plMdeco paitie bear de k prtfonoe, el apte * dif^^ 
noide de goolla^ k rinlirieur de ta prff ome 01 UD cu^ 

L*iQStaIlati€0 de fonge et de chcauaHse. qui foit ^galemeot paftie de la 
30 prtenteiavonlion.ieiva«itamlaeeooeovi€deoepioo««.e5l«oa^^ 
qu'dleoonpraBd, eo teiede puitt : 

. uoe bobine de stockage et de ctepdoo. i J*aat enroul6, de iadile 

pctfonoe; 

- oae tfle luiptoaibaoi Teotide du puiu, apte b peiaettre le guidaie ei 
35 I 'uilioductioo, dans le puils, de la prtfonne et dea dilTteau outiUagea aervaol an rocafe 
ij,, p,; mHw^ i|u 'Ml |Mnage et b la polyBi6ialioa de U prtfonne ; 
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. det bobiofli de t(c)(±i0e i Ttet eanMiU ck tita 
meal dtfoniiibles apies i fiireclesoeate 

de oes tubes coBlef»nt iia ctble servant k i*s!iniefiiation de la prtfonne ca counnt 
decttiqne; 

. tiB g6ateteur de counai flecoique. 

D'cuires cmcl^ristiqucs et avaolaccs de riavcotiQii appaiallrait dc is 
deieriplioa et des des&BS annexes qui ea reprteatent, k simple litre d*exemples aoa 
ti.yit«tifa Iia mode de mise en oewvie prtftrf, aiasi que riastslialiai coneqwadaate^ 

Svrcesdessias: 

- les figim I M scmt des vues scMaatiqucs. ea onpe flxialc. niontm 
Ics dirr^telBS €lapes de rcpteta de fontge de la paitie de 

pctfome I 

- UfismS est im viie tcMnialiqued'iaK piifannc et d^ 
dleataoUdaiie, avaat BiaBoi plaoe, dans le puits ; 

- les ftgaics 6 at 7 sont des vues partiiriles de Texlrfaiite basse de la 
pceonae. destinte & illustrer le piincipe de la double valve doat est poumie U tfte 
d^oudttage; 

- Ics rigwcs 8 1 1 5 iUustitat les difTteaies 
prtfORue aaboutd'ua troagoad<)lieB place ; 

• la fiiuie 16 reprticalB scii£fflaiiqueaieat. ca co^ie axiale. ua puits 
cfaeads^ par mii IroaQoas ooaxiaux sbouite ; 

• larifuit 17cstttae vuead^niatiqneaioeiiaBlles&CrdrealSBialdrieU 

contitutib de P iwtallatwa, atu«i ea surface (tHe de puici) ; 

• learigUKS 18130 • i MidU plui petite • illustmit le foocti o aac ia ea t de 
1 *inttri! ff^ ^ difTdrentes diipes da chcgusane. 

U figure 1 lepiteate rextremtt^ basse d*ua putis vertical en cours dc 
fon«s etde eheansafe. Ce puits. inoomptt^ 
place sous fonnc d'ua laba cyUadrique lipdel prt^^ 
20te|ie. 

Udianitee D de octle paitie 20 est l^gtecmeai piiu grand que k diani^ 
d de Upactic prtadpala 2. bicaqy*U est possible d'cmbolier les uns daos lesaattcs dss 
ii«i9oas2.aveeitoottvicaieatdespaftiesd*extr6aite 2a 

Le troofoade cbeaitsafe2cst soeO^dsasle pats par uacimait p<ripb6i- 

quc200. 

Nous aUoQS nisinteaam dtoiie de quelle maaite va toe niis en placc» i 
raide dtt prootfdd de risveatifM^ le uoagon suivaat, destine i 
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fHw cell, comnie musti€ tux ngum 1 oa^^^ 
liou deitintf 4 mvoir 06 lran9oa 

A eet errei oo otilise uo outil de foimge 1. du genre lr€pvi. qoi m U 
paitictOiritf de pouvoir etre r€tnoU oo ditoli ndialM 

5 bvemcfltdifrteiils. 

Da» la pmnicr eitf. iUusM i U ngun !• ToiitU csi teti^ 

de Idle miiute qoe n piM gnode <fiiiieiisiaQ tnu^^ 

riaiMeur du tmoQCd 2. udaleoKal i tnvm 

Ducct tel, foaeinmfaccmem ettdooc pliti pedt que d. 
10 De naaike eooaue, I *oaii t de foiage 1 at fixi i Tcxtitei id d*u&e tige 

tabidwe 10, qd poiie to moieur d*efi«^^ 
Iceocgaao M»Hit » d^Aoiemem ou tt octtinc^ 

Canmeoalevcmita toin. Udge lOcftmooideircxti^ 

odtallique epie k Ik eaiodl wr ua tmlNW 
15 puits. 

Dbnsuoiecocidtetdedtploiementiadiil, Ulusti^iUnguie2,Upeitie 

coopaate 12 de r outil pooMe uo diesiMie de tnvu^ 

L'ouia ayiitt M deaocadu axialenifint dra to puiti, 4 tnvm to tttte 

&Bjk en pbce. oo piovoque ce d^ploiemeiit ndiel «u diiaitoe D io(«qu*il en errivd k 
20 riAtfttourdelepaiiioa^jtfgto2aOuMt^^ 

mtadooetfeooaimeilluslrtptf tofttGlieF|>Ufigui« 1. 

On t^eUae dnsi to f onge d*ua troo cytia^^ 
tiuogoB2,dmtep<ctoiymcnfdccdui^,dattitoeotS. 

U profoodeur de ronge amtpQDd i to loogueur dtt 

25 touhaitomearecopUce. 

L'outil I posaMedcaocgauesdecxMipeadditioDiieU 11 qui pcuvcDt eire 
ddployda fwiialemmt i un diamHie iup<rieur 4 D. aTiD de pc^ 

ltor)Bto du troofun i roettra eo piaoe. 

CoauDe iUuitrt I la flguie 3, par leracntde do Totttil lekM 

30 ainsi inAaigissefliaadu tiouSfuruiieccnaiiiehauiair. 

Ataflgiue4aaad£rigiidpartoi€rtaioe30topanidetopafliepriDC^ 

dttttou3.parUitfteaoe3ltopMuideiapoitioftaafgtociptrUi^^ 
buM du ttou. deal to diamHre D eit to mtae que odui de to paxtie 3a 
Lepiifonn«4ieprfaenlfcacW«a!iqttaii^ 
35 g6iftilquecdledteiteeadteildanstoWaA-94aiB87d«^ 
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NdamioiM, die est d^pouivuc dans » pttfe bisse d'<m ocya r obni r ifcni r 
gooOable, tfii fait ^*ai ft afTaist i 00 in)u bo^ 
portkn d'cxii6mtf faossfl 40dcseclm 

Upf€focine4cctfuppoftfeparuiieli|^ tobulairBSeaMor.eoioiiUfale 
5 aur Ufl tafflboor de atockage atu^ cn turfaoe, ct qui penneC de la fake daaceodre k 
I 'iniMeur du putts* ct de lui rounir lea fltddes de dneniBiioa ei de goodage, alnii ipie 
Viatrpt dlectrique pov la poCymlriiattoe de la pr^Tome, par rintenn^diaifB d*ua 
diipoMtif (In ntftwilfinnit 500 rrii^ I wn mmfiiit rrntrrl f'*~'> ^ ^ ' *t^fM^rA^ 
lapttfonoMsctaeiaoeocdHttcapvtiebaMdeedle^^ 
10 CefypededgDd'Kicrevaiil^ecitcoanaiiiieBtdaiintedaitt 
par k MM aqglalf XXXLED TimiNO** • ea abrtg^ "CT."* 

Gomme odacrt dtoit daiu U WOA-94/21887 d^ dtd, la prtfomecst 
oUurfe 4 aea exIidmWa halite et baaie. de aa^ 
bias 9iku dtoipaWea co Gn d*opfolioQ. 
15 U lace diatribtttike 51 poeiMe uoe double valve 52, 53. a rfi on o a hle 

adectivtaiaic (depuia laforfaoa). 

Gomme Dhuui anx figprea 6 et 7. la valve 52 pennet de diatribuer aa 

dismlxKr un dnMitt niiida i U bM de la pitf om 
20 GonaieinuaMftlafigure8.kpitfome4-quiw 

l»^f^4#^n^rf^^.#ttAK»iidticdMttlet^ duhantvenlflhaa^k 

nmra le trancoQde cfaenbage2d^ CO place. 

Bien ciiieodu. pour que ced toil poawble, a e« 

bmDcmaminvcfBaldelapftfroniiei^llfcaoitt^^ 
25 d4iUte,qiiiainc4)0Ddi€dwdutubige2dejieapl 

LonquB lafvtfanne cat ceplide CUT dle-mtee» eUe pii^^ 

^'ir ou CD tonne d'eacaigal • cooma Uloa&i par example aox figwea 6A et 6B» 

mpeodvenent do itanmeal waA«94ad6SS ; ionqu*dle eal diftaic eUe pfteate une 

aacdoo ciiculaifB. 

30 UprtrcxiiiB4citpoMtiouitedaii9teaai3deldieflHadteq^ 

d'cxtf^autdpliBlaigBdOaBtrouveenfegMderaaigiiaeBMtdep^ ;la longueur 
du mm 3 ett d^cermiiate pour que. dans oette poaitioo. la poitioa aupMeure de la 
pftrome ae rave en r^gsid de raargianictt 20 d^ 

Oil pioebde doo k 1 nojecikB d' UM dose de dmeitt liquids 
35 pitfMma,vialavalvt53(nbdieaJ»ngure9). 

Le cimcat est dioin pour avoir uae density voiauie - voire l^gibemeat 
supMeure * de oelle de U boue liqdde 7 ae iiouvant dans le puitiL 
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L'ttriv^^dnentilabtse deUpctfonnediass dancer 

haul 

Camme illusti^ k U figure 10, on prooMe ensuite mu gonHage de ta 
prffonne, ca iiycctaat un fluide nui presMoo 4 riat^eitr de celle<i, via U vaive 52 
S (flteiicsD. 

n s*agit tdt d'tm liqwde introdittt de VtaMtm (dqniii U tte de puiti) 
par te oofldoh 5 dam U latfcnne, smt d'ua ti^ 
ptiits ct pomp^ dans la pvtforroe. 

U liqitide (fe goonage est avanCagetMmBOt clum 
10 l^gtccmetfiupftknKliodledudiiiettctdBte 

goafUga va ae faire propwivcmeat du baa ven U haul; eomme syv bolM par let 

fteeheiGkUng;iiiBia 

A dtf am Ja progresm du gosnage dH bas ven le Imt pe^ 

ca prfvoyaat, le loflg de U prtf oniie, line ste'e de bogues de ooota 

IS leteuildenipiufe est adapts Hoe sens depiogreasioii. 

U dmem est pv coos&iaent refiMl^ ^galemeitt de baa en bflut 

paici du puita, oonoie ^botistf ptf la fltehe H . laodu 
ven ie lout 

De pctf ^reaee le volume de dment pMphMpie ii*cst pas aufTisant pour 
20 ■itdAdkeUpafticbautedBUpftfoniie.de liasoonaadmcBtdns 
U ttoe de Joncliofl etitte les pofliotis d*extf«iiitd to 

11). 

De pitf 6woe, U pftf onne 4 poi*de w pafd efi i«M pd 
^mnA ^ 1- «n<!w&ehgmiguae pean mtfeieun et una pcan extfaieure dUitM|UCS, et 
25 muaie. cOtd tnt^rieur. d*tt» rterve conteaaai de U r«iie ap«e » migrer vwa TexUfieMr 
pourrofmerdea bouncleisannulaiits favorisaat raactage et raaodifitf dn tubtgecootrt 
Upaioidapuid. 

Une pftfofiae de oe gc&ie est dteite dans U deiiiaDde de bfvvct rnn9au 
94 06691 donate le 7 julUet 1»4 par U detnaadefease, ct dai» son exteosioa Utefna- 

30 tiQOileFCryTK9S/0a9ai 

Cca vcfionsaiBiuUifa. ftpaitia loutU lotigde U pftfotne soot rtfteaote 

9 ; de pftfarcfKe 11 est pf^vu une density plus grude de vefrous (c*cst.ft-dire un 
aatfttnmt plus WbU entre lea verious) aux cxtf^ies bsu^ 

numto h assurer una bonne ^tsochfictf dans U UaUon boul-k-bout des dtfrtantt 
15 troofont. 

ebaufTage et U polymdiiaation de U pttfonne scmt r£atU£s une 
goonsge iefinin«. U pccaioode goofUge^tant mamtcoue krintdtieurdeUpitfaiiae. 
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Alicre iiidtotiriaprcstkttiDteniecitderof^ 

Lb chaurrage <le la pitforme pcut ae faire aoi( ea inttoduisni ua fluide 
diand k VkMmx da lapfdronne^adt par rlactiao dnmiqye accAenniquB, toitcaooic • 
de pM6ttwx • par efTet Joole, an moyea de f6nstanoa ^Icctriques (Hit chaufTaots) 
5 dinmt^ pMTJ Uptfenneou i prorimil^ decellfrci, ctaliiaenttocn gwaat 
aasr^uedcpllb Ullie de piiits, la tige -"XMedTtt^ 

A title ladlcatir,ktBiiiptatazc oteMiitila pclynftvaiiancatdBt'ofdre 
de 110k 14<rC, elUduidpdacetta tope eitdc rofdiede lixihuiihc^ 

Loiaque la pdymMiilioa dea vcnm 9 at de la paid ^ 
10 tenniiitfe. «C que le caiBeol 6 a fait la piiaa (fiiua 13). oo fcOie roolUlaia SUK SO. 51 
(OtaiieK.riguce D). 

On iostallc aloa va outil de coupe (501) k Vtxuimxti dn tube 5, et oa 
dteoupe le oiandKn d'tendifittf de rcxliteil^ haute de Uprtfonne (polymdriite) 4* 
(rifDR 14). qa'oa amcbe casuite. Oa opto de la nCaie maalto poor le mnehoa 
15 iefdrieur. 

Ob dbdeal akn im tnn^an de cbemtsage rigide 4* qui ptdoaga coaxiale- 
flie«tlentegepiMdeat2(vdr figure 15). 

L'cptaition qui vient d'toc dfoite est biea sOr rfllMe, tioa^ aprta 
tioifoa. afm d^oteair la profoadeur de puts dic^ 
20 i>Kisiiamodedef^lisatk»pQBs»skdetepf€ronBe.^^ 

oonpoate k 30% de idsiae dpcny d k 70% de nbrea de vem, ceite tme ayaat uae 
f f ^ ^tr de Tocdre de Idaua ; lea pcaux iat^rieuie et cxtMeaie, ea caontdioac 
syatMtiqtte^oat it^pectfvcaMat mie^sseurde Zmm ctde doua caviroa. 

A thie iadteatir. U poftloB priadpale de la pftfofme 4 p^ 
25 d4M.«adia8illieial£ricurderoidredel40Bunciu^ 

184mni. tandis que la porticNi eiargie 40 poas6de oa dtam^tre iat^ieur de Tofdre de 
188&ua et ua di«aare cxtAienr do rofdre de 236mm. 

Lea portioas 3032 at 3 1 da puits oat dea diamtaes aioyeaa de Tord^ 

ISTmm ade 244^Smm. icepeetivemcaL 
30 Laloagueir deadtfTteais tranQonspeutaatiBdleaKaietmti^ ik 

aimple tiue ialicalif • la knfMir d*uaa pt^tfomie pent tas de I *anlm de SOta. 

U figoie 16 lepcteote oa puita P cbemiid par ua eaaemble de traia 
m»(oas2A. 2D CS2C aboot^set dmeata. 

U nguie 17 itptdseaie achtoatiqucauat uae ioaiallaiio^ 
35 qaipenaetdenieBiecaoeavieleproo6d6aeloQriflnrealioe. 

Surcette figure* la tete de puits. rtfAenote 55. cat dquipde d'uaeatnicoite 
m6taUk|ue(chteis) lOOcntouiaatlattedepuitiL 
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Ccoc strucooe 100 pone un iojedcttr 101 poumi d'vn <ftbo( d'appui 102. 
ct Mvnti supporter et I poosser lo difTtaits 
lepiattoufciu^^ccliu<i ;dlese mwvet Taplcxiibik 

On m d^sign^ pv U i^rtenoe M im unbour «fe stocfcage lur leqiiri est 
5 ciiioideetopi€foni»;eIkcslsuppodtepv 

U rtf teaee 540 dtf 9ie t» siboc de soppoft et cSe gdd^ge de Ift pc^^ 

irciiirtfedopuits. 

LMitfteoocs56ctS7d£si9aldes timboiiasiir 

ec sin^ respKdvciiicnt Us tute (CoiM 
10 LBiiite56O0eftisapportBrct&d^accrrouty deronse;leCtibe5 

(ooouiie d^j& diO «t I fiwoctcr la pitf 
dmaiiitioii 4 U prffona«,.et 4 U co^^ 

UeiecSdcii^ est fouraic par vo g6ii6rsleur fiedrique 5B. 
15 Lr itftean S^^p^tuub cabins de oootrtte de 1 *optattoa 

De raanitedassique, Tentife dapuits k foier est initiatement game d*tm 

euvdageSSO. 

U ti^ 1 est adapts 4 roOitoit^ da cube S60. lequd est dftouM d^ 

iamboiffidoeplBv56.siipporl^^pnd6par tesabot 1Q2.PIIU 

20 (roirfigmlg)- ,^ 
Ob pixxAdc alon au fonige du trou. de foiiiio ^tagfc 3, destind 4 leoe^ 

lepnfliiertiDQ6Ka(figiiie 19). 

Apits mise ca place de U ixtfoone, ciniefttBti 
polym^isiMtai iaB&de oelle^i, via im oon^^ 
25 ooittireleco»lttiiceotiil(30)>tabe5aiii|odU« 

54 (vide) sur laqueUe dCait iaidalemeoi stodcde U pctf onne (figure 20). 

U prtf oime se tioim Aouate. de ondke tedH^ aa ai^^ 
On dtfait easttile les connexioiu bydraulique et aectrique avec la 
prtfTonne, oo instaUe el oo scdle de maaite aaache autour de U Ifite du puts tm 
30 appaieiBagedestorit«ed-hocA.oedparutteiecliD^ 

A Taide de l*outil de eoupe 50U poctd par le tube 5. on dtewpe tes 
d*taidifitd tent et bas (figure 2Z). 

L*dtape sui vaate ooosiflie 4 foier U sectioo s«ii vante, pour ofatealr va trau 
tega 3 peoloiiseaBlle 1100900 2 (figuia 23). 
35 Eosaita, GO calibre ksdiantoesct 00 raifierstigaaneBtd 

du tEOu 3. 4 raide d*un insmmeat app^opri^ 1000 (ftgure 24). 

On met ea place ime nouvdlepctforaie (figuie 25). 
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On U r«t desooidie dan le puili. ct on U potttiooaeconvenableiiieat dms 
te tiou 3. On h oooiKie au lidK 5. et an prooMe au goo^^ 

po^yn^iiatioa (Vxput 26). 

On mire Ic ooodiut central 50l qu*on remonle et q:a*oa cwoide iur le 
tambour rto^ttur 54 (fisufct 27 et 2g). 

Od lopeid roolit de coupe 501 au tabe 5. cc OB le acMct^ 

tea mandioiis d'extftfaii^ (fignie 29). 

00 obtictf aiasi deux trangoot ritidea aboi^ 
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10 

REVENDICATIONS 

1. Finoc6i^paurrorcretdvmiaerunpuia,ii^^ 
p6ireliQ; au moyca d*in onembCc de tfon^aos tubulaires - oa prtfon&a • dmilairct, 
tnitialemait aouples, aptes k toe ivplite loogttudiiuJaaeat sur ctla-mCmei pour toe 
introdniM dam le puiis, pub k fttre d6pli6ei radialeiacot sous VttTei d'mie pitasioa 

5 iBtemepcurprnlreUDefonBecylindriqa^ 

saiioQ de leiir paioi, reoconbreniciit tnmsvenal d*iuie prtfome repUde dtaai de 
di wnioa aaxinale leoiiUeami itf Meure i aon diam^ 
Icaditet fifTocmn (4) pooMaat wie poflioa d*ext^ 
d^rfieaM • crt l^feicmetf aupdrieiv i edid du fcsiB de U prtfonie* 

10 joocdoQ toiit-4-boiit par mbtHmnt avee ivoouvreaieai da ladite {nrtion d^axliteiid 
(4(B,€aiaei^ par le fate ipiQ, im pfcnOer tiQ^ 
realise dn piBB» sapoftiOB d'extrMti aargie (4(0 

a) 00 fait poncr axialemeat. de haut tatmk inven ledit 110090a (2) . on 
outU de fonte ct 00 foie att-dMMUs et daiu le pralOQ^^ 

IS iniu0)definieetdepcoroQdetiradapltapov 
^ b)ooietifet'oiilildefoiagB(l); 

.^^) c) 00 imroduit une prtfcme (4). k ViM pqtUi, 4 riiMdrieur du poiti ea la 

faiaa&t tnvener le UoiiQaD (2) df^k cs plve. el on la poaitioeiie coovcoaUemeat 4 
rintfrieitf du tioo 0), a podioa d'cxnteitf havle vettaut ae plaeer h Tiatfrieur de la 
20 partiQDd*extrdDul6dbiiSie(4Qdutioo60ii(2); 

d> oa intndid t ua cimcot nuide (Q au food da Um (3), auloiir de U 
poniQad'exttdmil6basK de laprtfonne ; 

e) oa iatnduit on nuide aoua prtaaioa (8). de dennt^ mpdrieuie k la 
deiuiid dtt dmeat (6), k rim^fieur de la prtfonne (4) afio de la ddpUer wdialrinftnt . 
25 piogicaiivcineatdebaicahaitf.€arefoa!amtedin« 
de U prtfoime, coatie la panx du inoa (3) ; 

0 lout CO mat&tcaam la pftfocne aous pfcaaoa intam» oa en 

paroi pour la polymfiiiaer ; 

g) le dmeoiayant prif» ct U prtforme ayial dwd pour coostitucr un 
30 tioo9QotubuUif»iiBidBdodiemUage(4^oai^ 

an gcsfla^ eliUpolymMBtioa deU prtfoRoe. ainii (|tt*4UdiiM 

b) 00 itftOie roptadoa pour lea troogons suvaois, JuMpi'i ofetani^ la 

lOQgtt^d^ putt dwoiiat aouhaitte. 

S.PkooWadeo levcadicatioa l.caraccdnid par le fait qn'oouiiliaeua 
35 oudl de foiage (1) du geaio epceioccupereaectivcment treudlttide ceot r art i o n 
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U 

fadiale. k savoir ua pctnicr tot d'eaoombccmeat miuiiial* lui penncttaat de pustr k 

1 'inl6rieiir du trao^ (2) (kji en place, im Moood tet, d'cflooobccncat iaieraiAIiaire, 

pour te ran«B de to iMitie principale (3(0 4tt trou 0^ 

maumil. pour k fonice de la pertie (31) du iftM (3) dert^ 
5 d6UpptfoRXie(4). 

3 . Ptao6d« idon U mvmdicalioQ 1 ou 2» cmc^ 

OtttiUi«e oomprtnd tmc ttte (51) idoubk valre (52, 53) pl»cde eo putie bene de U 

pitf onoe (4) . et aple i disbi buer aaectivcttettt 

pitfonne(4) ec imdfflcmQdde(7) irext6icvd^ 
10 4aBiiriliiioadefonifectdecfccmif>sc,dcnii>6ekUini^ 

pcocAMfdonrmdeiimadficatiaitt U3pCmctM^ 
. tftedupiiu: 

- vie bobiiie (54) de eicidage el de rtopdOQ. k rtet 

pfficfne(^; 

15 - uae tte (101) surpiombeac reavtfe (55) du puitt. aple ^ penaetn te 

gmditfe et Tiiilnxlaecioa dans le puiis de la ptifonne (4) et des difKitots ostUlages 
icrmi ao focay du piati aiiai qa'au gooRage et i la pdyndrisato 

- des bofaiaei (56, 57) de ttockage & I* aat eoraul^ de oibei mAaltiques 
Aasdqaeoicnt dtf oraabla (560» 5) ^pcea ^ f ai ic deaoesute et remontBr ieediis ontUlagca 

20 daos le puats» Tud (5) de eea tite cooteaaat ua eftble aerraal i faHraenfitfioo de la 

- an 96Btaeur de oo«aiU4eclriq|ue (5^ 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING. BY MEANS OF INITIALLY FLEXIBLE. ABUTTED TUBULAR SECTIONS, AND 
HARDENED //VS/7L/. 



57. According to the invention, the lining of the well 
Is accomplished by means of several preforms (4) 
coaxially abutted, which are Initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a prefomn is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement Is forced from 
bottom to top against the wall of the hole, after 
which the prefomri is polymerized to harden it. 
Lining for oil wells. 



[vertical text in left margin:] FR 2 741 907 - Al 
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1 

PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED INSITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 

5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 

10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to tfie invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section ateady in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head witii a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 
- a spool for storing and receiving the preform, in coiled form; 
. a head that hangs over the entiy to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 
be guided and inserted into the well; 
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- Spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
• In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 

three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with die aid of ttie process according to the invention. 



2741907 



To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the con5>onents that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 ahready 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1. 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the lengtti of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F,, the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 51 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English teim "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the jn-eform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — ^which is initially radially folded — ^is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 afready in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to— even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) akeady present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, arc referenced as 9. 

Preferably, the interiocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
S current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10** to 140**C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; ttie internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 nun, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are^lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 

extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

10 Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 



2796483 



10 

CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — ^that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (3 1) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically dcformablc metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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